Our knowledge of normal kidney function has been gained in large measure from a study of the elimination of both normal and abnormal urinary constituents in experimentally produced nephritis. Experimental nephritides have also been responsible for many of the present conceptions concerning spontaneous nephritis in man.
The pathological states hitherto subjected to observation have been evoked usually by the injection of one of a short list of poisons, as cantharidin, potassium dichromate, uranium nitrate, sodium arsenate, etc. A survey of the literature will demonstrate, however, that none of these poisons acts specifically upon either the vascular or tubular mechanism of the kidney. Both parts are more or less involved, although one may be affected much more than the other. To quote from one of the recent additions 1 to the literature of experimental nephritis, "Cantharidin, potassium dichromate, uranium nitrate, and sodium arsenate produce in the dog an acute nephritis in which both the vascular and the epithelial elements of the kidney are involved." From a perusal of the literature of the subject under discussion one gains the impression that the vascular mechanism is much more easily thrown out of adjustment than is the epithelial apparatus. Expressed differently, it is probable that in most instances of experimental nephritis the tubular epithelium is usually involved at a later period than the glomeruli and that when a tubular nephritis has been induced the glomerule is also injured to a greater or less extent.
In other communications 2 we have called attention to the observation that tartrates, subcutaneously introduced, especially to fasting rabbits, produce an almost specific action upon the convoluted tubules, leaving the vascular mechanism practically unharmed. An animal treated in this way presents an excellent opportunity for a study of the secretory power of the kidney in well marked tubular nephritis, and the results obtained should, by a process of exclusion, yield at least a partial interpretation of the normal mechanism of renal secretion.
The investigation which is here presented was planned to determine the mode of elimination of a mixture of sodium chloride and urea dissolved in water, introduced intravenously into fasting rabbits with tubular, nephritis induced by tartrates. It is obvious that by the method adopted different degrees of nephritis would be produced and that the extent of renal secretion should be a measure of the damage done to the kidney. To demonstrate further the correlation between kidney injury and secretory power, sections of the organs under discussion were studied histologically. Furthermore, since the experimental condition of fasting might play a part, we have determined in some of the experiments the secretory power of the kidney of the fasting rabbit without tartrate injection.
METHODS.
In the observations here recorded a crystalline preparation of the racemic form of tartaric acid was used for the production of nephritis in rabbits. The acid was subcutaneously introduced in the form of the practically neutral sodium salt. Kahlbaum's preparations of sodium chloride (pro analyse) and urea were dissolved in distilled water, the sodium chloride being present to the extent of 0. 9 per cent., and enough urea being added to make an approximately 2. 3 per cent. solution. Of this mixed solution fifty cubic centimeters were slowly injected into the marginal ear vein and the chloride and total nitrogen output of the urine were estimated. Urine was obtained in twenty-four hour periods by emptying the Madder by pressure on the abdominal wall. The kidneys were preserved in Zenker's and Orth's solutions and in 5 per cent. formalin.
In the tables presented below are given examples of the types of excretory response to intravenously injected sodium chloride and urea, first during a period of fasting alone, and secondly, after the induction of varying degrees of injury to the renal epithelium by the subcutaneous administration of sodium tartrate.
From an inspection of the data in table I it is evident that urea introduced into the blood of the fasting animal is promptly eliminated. On the other hand, sodium chloride may be excreted in the urine to the extent of only one quarter of the quantity injected, the remainder being stored in the body. These statements hold true for other similar trials of which the experiment presented may be regarded as typical. Histological Examination. Kidney.--There are many granular and hyaline casts in the cortex, and a few in Henle's loops, but only a moderate amount of vascular degeneration of the epithelium is present. There is no distinct necrosis. There are no changes in the glomerules. With Sudan III there is a faint yellowish staining of the vacuolated cells, which are mostly in the deeper part of the cortex; distinct fat granules are found in only a few of the loops of Henle.
In the second part of the experiment it would appear that the subcutaneous injection of sodium tartrate leads to an unduly increased output of sodium chloride. This result was not obtained in all the observations. That sodium tartrate did exert an influence upon the kidney structures may be concluded from the marked reduction of the nitrogen output. This diminution cannot be ascribed to lessened urine volume. Despite the evidence of an effect upon the kidney, after the second injection of the sodium chloride-urea solution there is very little indication of any abnormality in the elimination of these compounds. This may 'be explained, however, by a glance at the histological report of the kidneys under discussion. It is there apparent that the tubular epithelium was damaged to a limited extent only, hence the practically normal excretion of the substances introduced.
This behavior of the fasting animal after intravenous injection of the sodium chloride-urea solution (table I) finds duplication in the data shown in table II. However, when one inspects the results obtained under similar conditions with the animal in a state of typical tartrate nephritis, an entirely different picture is presented. It is evident that the administration of the tartrate rendered the kidney almost impervious to nitrogenous compounds, but not to chlorides. The small volume of urine excreted may account for this in a measure, although it is quite apparent that the ratio of chloride to nitrogen is very much greater than that found in normal conditions. After the introduction of the sodium chloride-urea solution, the volume of urine secreted was not abnormally small. Although a large proportion of the sodium chloride injected reappeared on this day and was more than accounted for on the following day, only an e.xceedingly small amount of the introduced nitrogen could be demonstrated in the urine. Even on the next day the nitrogen output was not more than one half that previously given out before the tartrate administration, although the urine volume had regained the level seen during starvation alone. Histological Examination. Kidney.--There is severe necrosis involving every convoluted tubule, with practically complete necrosis of all the epithelium of the tubules. The lumina of all are entirely occluded by swollen necrotic epithelium and casts, or the intermediate steps in cast formation. The glomerules, interstitial tissue, and collecting tubules seem normal. With' Sudan III there is considerable diffuse orange yellow staining of the degenerated cytoplasm, with occasional well defined fat granules.
The interpretation of these results becomes clear when the histological report on these kidneys is reviewed. According to this, the only structure in the kidney that has been seriously damaged is the epithelium of ~he convoluted tubule, which is entirely ne-crosed (figure I). The small volume of urine on the day of the tartrate injection may be explained by the difficulty that a solution would experience in passing through the lumina of tubules entirely occluded with swollen necrotic epithelium and casts. From the data presented in table II, taken in conjunction with results obtained from the histological examination of the kidneys, one is justified in the conclusion that normally sodium chloride and water are eliminated through the glomerules and that the convoluted tubular epithelium is concerned in the excretion of urea. These experiments therefore confirm the older observations which have led to the conception of a dual mechanism in urine secretion. The data here presented afford no support for the theory that the two structures reciprocally perform vicarious functions; at least it is demonstrated fairly clearly that the vascular mechanism cannot take over the function of the tubular epithelium.
A somewhat less perfect exemplification of the ideas recorded above may be seen in table III, although the general result obtained points decidedly in the same direction. Histological Examination. Kidney.--Most of the distal convoluted tubules have lost their epithelium. The epithelium which still persists in the convoluted tubules is low and atrophied, with small deeply staining nuclei. There is still considerable necrotic epithelial material, most of which is hyaline. A few glomerules contain some precipitated albumin. 
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SUMMARY.
After the intravenous introduction of a solution containing sodium chloride and urea into the rabbit during pronounced tartrate nephritis, all the chloride reappears in the urine within fortyeight hours. On the other hand, the nitrogen of the urine remains far below that usually eliminated by the normal animal under the experimental conditions; in other words, little or none of the urea injected is excreted by the kidney.
In the light of the histological findings these results are interpreted to mean that under normal conditions chlorides and water are passed through the glomerular mechanism, whereas urea becomes a urinary constituent by way of the convoluted tubules. These results constitute a direct confirmation of the older observations of others concerning the elimination by the kidney of the substances under discussion.
No evidence was obtained that the glomerulus may take over the function of the tubular epithelium. 
